radioactive probes. Shrimp Originally named BP (Baculovirus penaei) by Couch (1974a, b) , the baculovirus PdSNPV was first reported in wild populations of Penaeus duorarum from the Northern Gulf of Mexico. It was partially characterized by Summers (1977) . Bonami et al. (1995) cloned some genomic fragments from a BP strain (PvSNPV) infecting Penaeus vannamei. This was followed by the application of cloned viral DNA as non-radioactive probes for use as diagnostic tools, both by in situ hybridization and with dot blot methods (Bruce et al. 1993) . The BP-type baculoviruses are rod-shaped and enveloped viruses. They are occluded within tetrahedral occlusion bodies (OBs) and they replicate in the nuclei of hepatopancreatic and midgut epithelial cells. Viral replication involves nuclear hypertrophy, followed by nuclear disruption, which ends with the release of free virions and OBs into the lumen of the digestive tract. Based on morphological and biological studies of BP-type viruses from different shrimp populations in the Americas, Lightner et al. (1985) distinguished 3 (or possibly 4 ) different BP strains: 1 strain from the Gulf of Mexico, 1 from Hawaii and 1 from the Eastern Pacific. A fourth s t r a~n of BP may be present in the western Atlantic off Brazil. The present note reports on the possible development of gene probes to distinguish some different BP strains.
Materials and methods. DNA labeling: A library of PvSNPV DNA was constructed in 1982 by Bonami et al. (1995) . Two inserts from different areas of the genome were selected to be used as gene probes for in situ hybridization. These cloned DNA fragments were labeled by incorporation (random primed method) of DIG11-dUTP using a DIG DNA labeling and detection kit (Boehringer, Mannheim). Four probes (H6, H2.5, H2, E3) were constructed from these 2 large cloned fragments. All the probes were specific to PvSNPV and no homology was evident among them.
Tissues tested and in situ hybridization: Shrimp infected with BP-type viruses obtained from several geographical regions (Brazil, Ecuador, El Salvador, Florida (USA). Mexico, Panama) were tested. Shrimp were fixed in Davidson's fixative according to Bell & Lightner (1988) and paraffin-embedded. Sections (4 pm thick) were mounted onto positively charged rnicroscope slides (Superfrost/Plus, Fisher Scientific) and were used for in situ hybridization using digoxigenin labeled probes according to Bruce et al. (1993) .
Results and discussion. In one specimen (Penaeus vannamei) from a shrimp farm on the Gulf of Guayaquil (Ecuador), a peculiar heterogeneous labeling was noted: the hepatopancreas showed some well-labeled nuclei (highly positive reaction of the nucleoplasm) together with other obviously infected nuclei exhibiting distinct occlusion bodies that remained unlabeled (Figs. 1 & 2) . Usually when the reaction is positive, the another Pacific strain of BP that is not morphologically different. Double infections by different viruses in the same specimen have already been reported in crustaceans for a baculovirus and + a reovirus (Bonami 1980 , Mari 1987 , Krol et al. 1990 ). By contrast, double infections with 2 different strains from the same viral family have not been previously noted, probably due to the inability to distinguish different strains or to the lack of suitable tools to recognize them.
The probes used in this study were constructed from DNA of the Pacific strain of PvSNPV (Bonami et al. 1995) . Therefore, we -' .
-AV.\ , -L assume the probe is specific to the Pacific BP-type. To confirm this hypothesis, studies were done by in situ hybridization on BPtype infected khrimp sections collected on OBs are not labeled because the probe cannot penethe 2 coasts of the Americas (Atlantic and Pacific). Of trate into the polyhedral crystal that makes up the OB 3 shrimp tested from the Atlantic, all the hybridization and only free (non-occluded) virions, plus the virogenic assays were negative. OBs were present, but no posiarea of the nucleoplasm (total in patent infections), react with the probe. What was astonishing was the Table 1 Reaction of BP probes (H6, H2.5, H2, E3) to BPnegative reaction of hypertrophied nuclei containing infected penaeid shrimp tissue from the 2 coasts of America OBs indicative of BP infection. To explain the apparent using in sjtu hybridization assays. 'Cultured and infected in disparity in probe specificity, we hypothesized that Brazil but imported as post-larvae from Taiwan. Two slides were tested for each species insufficient deproteinization by proteinase K or a poor hybridization of the probe had occurred during the hybridization procedure. However, examination of numerous slides revealed that the unlabeled areas were always located in the same place in the tissues. This result indicated that 2 different BP-type baculoviruses were present in the same specimen and tha.t our probes hybridized with only one. We suppose that the BP-type baculovirus which did not hybridize with our probes could be either a BP strain from the Gulf of Mexico or from Hawaii introduced by transport (Table 1 ). This study suggests that t h e 4 probes tested a r e specific for a Pacific strain of BP, that more than o n e BP-ty-pe baculovirus exists, and that different types m a y CO-develop i n a single shrimp, a s reported for other crustaceans (Bonami 1980 , Mari 1987 , Krol e t al. 1990 ). All t h e results presented h e r e support t h e hypothesis that different BP-type baculoviruses infect penaeid shrimp, a n d that DNA probes c a n b e u s e d to differentiate b e t w e e n a t least 2 BP strains.
